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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a large area 
substrate which is capable of having characteristics 
equivalent to those of a single-crystalline wafer of 
nitride bulk, such as AIN, GaN or InN and can be applied 
to manufacture of an electronic device. 

SOLUTION: This substrate . includes a nitride thin film, 
which contains as main components N and at least one 
selected from among the group of Al, Ga and In and in 



which a nitride crystal has a wurtzite structure. A 
(0001) face in the nitride crystal is individually 
oriented to be parallel to a surface of the nitride thin 
film and has an area of 10 cm^ or more. The substrate 
for an electronic device is made up of a support 
substrate, having a Si single- crystalline surface and a 
buffer layer of epitaxial film formed on the support 
substrate. The nitride thin film is grown on the buffer 
layer, and then at least part of the support substrate 
or at least a part of the support substrate and buffer 
layers is removed so as to form a substrate. 
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nm. S:^T?1. 0 Own. :f:/h-CO. 0 8nm-CS>»). 

[006 51 ''iis. la 1 l-*t-*±Sl7C^a?55lgi5 1 0 
?j*±«5c^S:iSKI8^?-arS ZLhkz.X'O. Z r 0,f§lg|{«i 

^<^£ofc. Z r 02«J^i3J:UtYSZ (YtcJ; 

*, Z r Oa»Ml*Y S Z^MtCjf^Sft-^iSffiitSr^ 

[00 6 61 Wic. z r o,»)KJb(j:. ^'immmt b 

Til^ 2 0 /im©A 1 KSmm^m^X^tCo A 1 NfSIKcO 
)^^«. N2:^f;^#ia^'f'{c:joftSRF-v^^ hPi^p?. 
^^ix^y v^«fe{cJ:*)^Tofc. y ?/ hJcttA 1 Srffl 
V\ »K«affitt6 0 0'C. N,;<f;^BEttO. 2 5 Pa. R 
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F^^!7— (*3 0 OWt 

[0 0 6 71 wOA 1 N^]^^CoV^■rX^S(HISfSr^Tofc 
A IN© (0 0 0 2) f-^'iJSMSiJJ-Ml^^ 

it;65*3*^ofc„ r<0 (0 0 0 2) Slt<Oo s/dfV:/:* 
1 . 9° BBlRltt(c@tLSwt t 

mt-r^^tio r<OA 1 NfgJ^SrRHEEDtciiJfFffib 
fc. RHEED{C*3{t5lE]Jf^-<^->-tt. 

10 — :^i:*s|Hlte:ft3 0° rt (C3?Stc^tb-5t<Dt?fco 

#:tct>fc5 1 0®^^c:feV^T. JIS B 0610JcJ;S+-i^^ 
^!|1^5Rz (SiiSSL : 5 0 0nm) Srjai;^ bfc t r 
^. Jp*&-e2. Snm. Mc:fzV5jm^ ft/h-Cl. Onm-Cfc 

[00 6 81 WC. ^::r..y }.:x.>y^^^if\z.i:K>XW&m 

[0 0 6 91 mmm2 



mm*^ (10 0) st^is i 5{--soE^. ^swet-yts 

(ii:^E2'f i^^OR?^. JP^SOOftm) 

jfes^t^s^R (1 0 0) fc. (1 1 1) mtf£i> 
X b {c^otw. mmmm i^tc s i (KS 2 ^^r v^; 

Jf:$3 OO/im) *-b^<c.5Si^S« (1 1 1) b^mfl 

b. r^^e><^)^^$^«<^>«BSr. 4 oroT's/'fkTv^^^ 
1. 

2. ^<5'77e (Lu,0,»|gD . 

3. mm (GaN) 

[00701 sijfe^ 1 1 mm\7i vx^i^m&imm 

ICS imtlSom^m^V. !SfcV^-e. Z r «>#iP«){CLu 

[0 0 7 11 Lu,0,?8E|^{J:ov>TX|ft|llSfSrfTo*ii: 
r-S. (10 0) 'SrffiV^fc^'&tCfiLujO,* 

iK<^*±scM«ig<o (2 2 2) \^°~i^immicm^^ 

$^^fco (111) &fflv^fc4i^jctl^ 

iiic (2 2 2) ii'—i^immi'm^^iv. ^nw^(om 

*J-?^tt^S6*b;fc:&i4lc:§S<BaiRiUfcLu,0, 
[0 0 7 21 #5tJ$^_t«>Lu,0,«K[S:RH 
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±m^t)ti^ 1 0®3r^-*5V^T. JIS B 06iO(;iJ;S+A 
¥*9*i$Rz (SfpS^L : 5 0 0nm) ^|^^B!|;6 Lfc t i 

5. ^mmm (loo) ±<dlu.o, (iid »j^-c 

tt. ¥*&t?0. 7 0niii. S;*C-eO. 9 5niD. ft/h-CO. 

1 Onin-Cfe»3. ^i^Stg (111) ±<DLu,03 (1 1 

1) «l^-e(i. 8 0nm. :g:^-Cl. 0 Onm. 

S/h-eo. osnm-efc*). v^•r^^t.5>^^'</^-eva■e lo 

[0 0 7 31 #LU203 (111) 

(0 0 0 1) GsiNmm^lOO (im<r>m^Km^l^ 

1 0 0 7 4 1 (111) ±{CJ^fifeLfcG a N» 

^{coV^TXiilIHI*fS:^fofc^:r'5. GaNO (0 0 0 

2) tf-^*5?lttt;^IB^$ti-, ^-BEfRitto^'/pyr'f 
M!<Dil5^S'l4<OJ^t?fc.5r i:*s*3*^ofc. r<D (0 0 20 
0 2) mi<r>'o>y^iyifi3—':f<o^Wm\^i. 3° -efc 

Sr. RHEEDtcJ; tJiF^LfCo RHEED{C*5tt5lsI 

04©/^^? — ^'illl5<©^-«:J' — Vi:dS[Hlfe^ 3 0" 
- - {J:3S;B:(C3^St>«>-T?*.o_*:o rjx.t)©-'^;? — 

So r©jiEiK«ffi©{StS^#:{Ct>fc5 1 0®^^C*3V^ 

JIS B OeiOmi ■5+^^:^)11$ R z (Stpft^L : 
5 0 0nm) SrjBI^Ufci: ¥*&-e0. 9iiin. S:*:"? 30 
1. 5nm, ft/ht?0. 5nin-eS>l)> fc*''?! 

[0 0 7 5] /j:*5. Xj«fS« (10 0) ±\Z.M\.1tG 
a N?t)^^;loV^■rt,, X^li]^. RHEED*3±tJ!*B 

¥s^4l^fF«{c*5v^rlsl1ll/£igm^s#^>^^^c„• 

[0 0 7 61 iSkt-. ='a-<<5/'/Wv'y;i7^«VN;fcS«6<JW 
«(CJ; 93ti$»«SrJP$ 2 0 m m* -CWB'J ig^V^•C. 

^tSrSi«3*9. g5ittSr*-r5GaN^]K;4»e>'te'5«; 
^T^/^^^xfflS^SrWfc. 40 

[0 0 7 71 ^mms 

^1*S«(111) SrfflV\ GaNjfKOJi:$S'4 0 0 

[0 0 7 81 r(oi^it<^<D^<k«bjiiiK±(c, mms^k 

LTe:$2 0 0*iDi<OGaN)^Sr?g^L:rc„ ffl3SM<?3?^ 
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{Smmm SftSr^mirU RF/-?!7~SrlkWi:U 

;^^<-y^#|S^SrA r +N2 (N, : 2 0%) t bfco # 

[0 0 7 91 JJcJc. ||«S^2fcra«{c:br^i#S«SrJ» 

$ 2 0 Mm*-eWBUL. m^X^^y Y^y^>i^\Z.X 

u^CSKSr^^-rS^fc. ^Yt;i^»)i[fcJi:$i^5 Onm 

[lail *5gp»«;^^7'^WxffiS^S<^>S!^Jg{^:fflv^^>j^ 

[^21 ifea«iiSr*i-0iSf^«^*-CifcoT. S i 
(111) Sl$S«/Zr02 (111) »M«5t-h{c 
m^X^tzLK 1 Nail^^RHEED/-?^? — >'-t?fcS„ 
[^31 M^«jg<^^-t-Sffif%ffi^^K-efcoT, Si 
(1 1 1) ^WmL/ZrO. (1 1 1) «lK«it±li 
?^^b:/tA 1 N»]^©RHEED^^•^ — i^-Cfcf), 
«ft<DAl*:*rf^Sr. ^itS«a5F^JC*5V^Tll2{J:Mb3 0 

[S4l^S«it^;^i-0iBftffl^K-C*>oT. Si 

(111) ^i#^Sfe/Lu,03"(l 1 1) ?»M^5gJi{^ 

bfc G a NfiffiO R H E E Dx-?^' — >'-efc So 

[11151 f^^mnt^^-rmm^m^Mxihox. s i 

(1 1 1) 5tJt»fiii/Lu,0. (1 1 1) ?lll^it±tJl 

J^fiKbfcGa N^J^CORHEED/-?^ — ^'t?*)!?. ft^^ 

ilft<©AI*:5&i^Sr, %i^mmn\z.^\''>xmA{z.n\^zo 
" lHlSi$-erfe:^l^i: bfci&^©t>©-efc5o 
[m 6 1 Y S ZS:;^ft<Ot&^)^»SrSiK-*-5fcJ6(Z>«^C 

[^■^©lft?^l 
1 l^«3jgB 
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3 -^/vy 

4 [hI^M 

5 ^—ff 
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9 Z r 

1 0 #±®7E^^^S15 
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